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Dye800CW 1 H 26 [# Li-COR /A 7 ; ALexafluor 546
Brhi b 6 Bl F 32 [E Thermo Fisher 23 ] ; /MR,
H F 16 s 0% Any-maze 45307, 10 B T3
[ Stoelting 23] . XELLAMMIE AR R SE Odyssey Sa
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min PIC /N B UCH B LA SIIR 2 A I [1] B 9%
PRI, )5 4 min "PIE /N B SIPIRES A B AR LI 7],
JINBRTE K TR 7 B AT AR P IR 10 0 B

1.6 BEFEDMRE /NRAEREEN 4 h 5, K
TRAEIR2E B (40 cm x40 ¢m x40 cm) A9 VY A
NERATRLH &8, /DRI shili i AR T
(LT 7 AL SRR R A T W9, T s/ B 30 min Y
I T

1.7 SERRHEEE PCR(RT-PCR)  fi#1 Omega
2 EI 2L RNA $2 B0 ) & 30 5 52 U RNA,
I RNA % 5738050 £ 42 L cDNA, 2R J5 FH AceQ
qPCR SYBR Green Master Mix R AT E R
PCR, ELAK 2R 2514295 °C .5 min, 95 C .10 s, 60
C .30 5,40 N1EFF; AH T 9 )7 51 40 K . BDNF,
( Forward ) 5'-CCCTGGCTGACACTTTTGAG-3', ( Re-
verse ) 5'-TCCAGCAGAAAGAGCAGAGG-3"; B-tubu-
lin, ( Forward ) 5'-AGCAACATGAATGACCTGGTG-3',
(Reverse ) 5'-GCTTTCCCTAACCTGCTTGG-3', #R &
¢ M 26 B9 1 2R 3 {8 ( cycle threshold, Ct) |, 4% i
2 7T R H 3 R A A s

1.8 Western blot [ RIPA 2128 2 Mo 2L iRt W N T8
SRRV E A, F BCA W T8 A RE i,
BEIEINA 5 x 8 _FAEGE o, 76 100 °C 5% F &
B8 min, & AFEN 8% ~ 15% (143 B BRI 4T
SDS-PAGE Hiyk , H:#% 5] PVDF 5 |, J5 ] TBST %
W (20 wmmol/L Tris-HCI, pH 7.4, 150 pmmol/L
NaCl,0. 1% Tween-20) Bl (4 5% NG 0345 15F 4 90
min, ZJ5 MA—H(1: 1 000) ,4 CHRERFF LK,
ZJAME ZP(1:5000) , EHEBEIR 90 min, £
ZLAMBOE IR R GE BB TR K BE AT 4347

1.9 BREWRHXIE

1.9.1 #E R T 4% KA RN R E
R, FH 0. 1 mol/ L B2 £ 2% i ( phosphate buffer
solution , PBS) Z87e.0y & 1, AR 15 B4 4% %
RV T [ 5, WSk BURNG Ji5 , 4% 22 58 W S 1 5 ek
K ,30% FERRA IR . F OCT A1 7 3 5 42
HGLHE KD e, YD TR 40

1.9.2 ZAERAFE WEAHBEDSXERNY AT
17 DCX SBETYta, WA 1% 4 i FE A
3% Triton X-100.0. 3% ' L35 1 PBS ¥ = 4] 1
h; et DCX (1 2 1 000) —40,4 CidBi; /il Alexa
Fluor 546 J'HT4(1 : 300) , FIRIFE 4 h; PO
WO R RIE R, EILRESOL B S
PR 81 e o 25 SR R

1.10 Zit=4 3 A Graphpad Prism 7. 0 # {4
s B geit o dr A&, B Shapiro-Wilk 46
B I RS AL E A A O, A A L & £ 5 R
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TNo 3 IR Z () AT BRLR 2R U7 22 43 B (One-
way ANOVA) , J:F|H Turkey HEAT4H R L #E, UL P <
0.05 NZERAGIFEX,

2 R

2.1 EFERX CUS FSH/NRINERITH B &0
FRPE TR (1A 4T CUS il 3 Aiis R B v 4,
ZJEMEMARTT R, B R 7 2253 Fr R CUS Al
ORI R T 45 24 6 B K et G- (B 5%, 25 57 Se it
FHEX(F=20.88,P<0.05), #t—LLH I Hras
IR, SR He#, CUS LMK w11 43 F R
(P <0.05) ;5 CUS 4l g, CUS + 35 Bl 2H A 7K i
IFEA I (P <0.05) , WK 1B, SR ZE 7254
B R CUS Al 8RN 1 i 45 24 X6 56k 360 it Tk v AR 30
SEM X SRIE WK I AN S [RI IR S, 22 55
Giit e X (F=19.11,P <0.05; F = 9.46,P <

0.05), LB IE R TR, 5XRHAMI,
CUS ZHs3B vk i AR IFEAR (P < 0. 05) FIAS Bl it (7]
HAIN(P <0.05) ;5 CUS 4 L%, CUS + 35 1< i 2H 5
SAPFEGER IR AN (P <0. 05) FIAR S [R] A% (P <
0.05), WK 1C, FIFAL/INRAZ i sl i, XF /N R
AT B FTE SR, RS I 45 2R 0 45 240 2Z 6] /)
U 2 min BB ENFEES (P >0.05) & 30 min iz 3l
MRS HTEs R L, WWE 1D,
2.2 HFEAXY CUS #EU/NREDS BDNF fkik
g R 7 250 s, CUS il A R TR
2525 %F BDNF mRNA I R IK G, 22 %A 5
L (F =998, P<0.05;F = 6.58,P <
0.05) , PE—2 BT aE T WoR , 50 R4 H 8k,
CUS #H i &b BDNF mRNA F1 85 1 2 5 7K F FE IR
(P<0.05) ;5 CUS 4%, CUS + i <20 BDNF
mRNA FIHE (1R BKFTHE (P <0.05) , WIE 2,
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FECE N D RE R A VE ™ . Bl A gE 0 i i
VR R EAG 8 T BOE Keapl/Nref2/HO-1 8 ALIR#R
M RSB A5 75 T AR A AR SR TG . Rk,
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5T AR E i) %2 95 Rl — BE HTANARVE F ¥ 88
K% PKA/CREB 18 #% () 8 % , 3 H. PKA/CREB i
B EA B S 9 PR 5 BDNF 263K (935 7 5 i F 9 it —
AT T 3 RER X PKA/CREB 38 % (5% 0 | 25 5
iR R AT LR E B cUS S 30AY PKA Al p-
CREB FiAM A, #£ /8 PKA/CREB il i§ Al fE 2 5
TiEREXS BDNF 235 A9 JREVEH

T 45 0 3 s S B P TR T M X B BT, TR AF g
TUE BRI 7L 3 40 B4 T8 5 i 1X Hp A7 A — A i 4 118 B
S WA R AR T DA M p Al a4
FHAELEPIARAE (1) 95 L) v ke 5 B AR 2 1 %
JE 7 0L B S B B2 IR, DCX AN H BT #4200
TERRT 3 8, 02 R UM 2 e i ml S bR g, BF
FE M DX B 280 3 BAFAE T S otk (]
i X CA1 CA3 H A DCX 5%, Rt &4 3=
R AR TR B X, 1 7E CA1,CA3 Hhig/b
PR bt = 5 o A DU 98 5 bR [ 1% DCX BH M b 28T
e FNW Al 28 FAE I L, ZBIFSE R B CUS m 334

Vi T 1A R [ b 2 A R A T R i T LA e 3 ¥
PR o] i A 150 BH U5 IR R T R S A oSt A 42
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g5 TR 1 5% 2 B S R T B A A 1
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tein/Brain-derived neurotrophic facto by mediating synaptic trans-

Effects of nootkatone on depression-like behavior

and PKA/CREB/BDNF signaling pathway in hippocampus
Wang Kaixin'?, Wang Sanwang’ , Zhai Qingling”, Zhao Di',
Liu Jing', Meng Fantao', Li Chen', Chen Jinbo®
(' Institute for Metabolic & Neuropsychiatric Disorders ,* Dept of Neurology
*Dept of Psychology , Binzhou Medical University Hospital ,Binzhou 256603 )

Abstract Objective To observe the effects of nootkatone on depression-like behavior, neurogenesis and protein
kinase A( PKA)/cyclic adenosine monophosphate response element-binding protein ( CREB ) /brain-derived neuro-
trophic factor ( BDNF') signaling pathway in hippocampus of chronic unpredictable stress (CUS) treated mice, and
to explore the role and molecular mechanism of nootkatone’s antidepressant effect. Methods Male C57BL/6 mice
were randomly divided into 3 groups: the control group (saline) , the CUS group (CUS + saline) , the CUS + noot-
katone group ( CUS + nootkatone). The sucrose preference test and forced swim test were used to evaluate the de-
pression-like behaviors. The mRNA expression of BDNF in hippocampus was measured by RTPCR. The expression
levels of BDNF, PKA and phosphorylated cyclic adenosine monophosphate response element-binding protein ( p-
CREB) in hippocampus were determined by Western blot. The level of neurogenesis was measured by immunofluo-
rescence. Results ~ Compared with the control group, the sucrose preference decreased (P <0.05) and the laten-
cy decreased (P <0.05), and immobility time increased in forced swim test ( P <0.05) in CUS group, the ex-
pression levels of BDNF mRNA (P <0.05) and protein (P <0.05), PKA (P <0.05) and p-CREB (P <0.05)
decreased. The sucrose preference of the CUS + nootkatone group increased (P <0.05) and the latency increased
(P <0.05), and immobility time decreased in forced swim test (P <0.05) , the expression levels of BDNF mRNA
(P <0.05) and protein (P <0.05), PKA (P <0.05) and p-CREB (P <0.05) increased in comparison with the
CUS group. Compared with control group, the number of hippocampal doublecortin ( DCX) labeled neurons de-
creased (P <0.05) in CUS group. Compared with the CUS group, the number of DCX labeled neurons increased in
the CUS + nootkatone group (P <0.05). Conclusion The improvement of depressive symptoms in CUS mice by
nootkatone may be related to the neurogenesis in dentate gyrus of hippocampus and the activation of PKA/CREB/
BDNF signaling pathway.

Key words depression ;chronic unpredictable stress ;nootkatone ; neurogenesis ; brain-derived neurotrophic factor



